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Abstract 



PROBLEM TO BE SOLVED: To reduce the temperature difference between a pretreatment and a film 
forming and the temperature rise/fall time to raise the process speed (throughput). SOLUTION: A reaction 
tube 1 is heated at 500 deg.C inside, hydrogen gas is fed into a discharge tube 7, an oscillator 12 feeds a 
high frequency output power to electrode ends4-through a matching unit 13 to generate a plasma 15 in the 
discharge tube 7, thereby activating introduced hydrogen which is then fed to a spinning substrate 2 under 
processing through many small holes 14 of the discharge tube 7. Impurities such as natural oxide film, etc., 
on the surface of the substrate 2 are removed mainly by the activated hydrogen. After completing the 
removable of impurities such as natural oxide film, monogerman (GeH4 ) and monosilane (SiH4 ) are 
introduced from a gas feed pipe 17 to form a film of silicon germanium (SiGe) at 500 deg.C under a 
controlled pressure. 



Data supplied from the esp@cenet database - 12 



httD://minesoft5.minesoft.net/pdf/html/JP2002324760.htm 



12/7/2006 



TM)B*BMttW (J P> < 12) & fH) # S^F & ^ 



(A) 



(51) IntCl. 7 
H 0 1 L 21/205 
C 2 3 C 16/42 



F I 

HO 1 L 
C2 3C 



(43)&RIB 



21/205 
16/42 



4#$2002-324760 
(P2002 -324760A) 

¥j3cl4fRl/i 8 H (2002.11.8 ) 

4K0 3 0 
5F045 



mm** *■$ gf*«©»2 OL i± 6 H) 



(21) i±JSS# ftK2001-129556(P2001 -129556) 

(22) ffl»0 ^13^4^265(2001.4.26) 



(71) fflEA 000001122 

JfcJKlSf JJKJfi1'»HT B 14#20^ 

(72) 8?U# Sffl -fr 

«3KS«^|?KJK'PI?HTS14S20^ <*5£ 

(72)56$« 04* 5ES 
(74)ftSA 100098534 



«*hkh< 



(54) [$£W0>£#] 



(57) [gift] 

iS«**B-&Sl 3*^-L-C«flS«W4K«»-rS. C 
ti»cJ:»)tt««7rt»tcy5Xv 1 5#*£U»AOfc 

#*®A©1 7»^W7>(GeH 
, ) i*yJ/5> (S i H, ) t»Al/EE**«»l'«e 
4J6J/y (S i Ge) 45 0 0-C-CSS 




(B) 




[&*m i ) «Ettss©sj£Stc*«.»-c y^-w^x 

mifeSb. *©&. WiaSJCartt?WElB*il»K©* 

[0 00 l ) 
[0002] 

±*»6fifc«KBfla"C*9. 05 (B) B. 05 (A) 
©D DWWWBBtr**. 0 6 ii«£*©fi&R£HKfeW 

ttfc©tt«ia»R2 4^«K|SI-WB-CttB'C* 
h 1 6*RW6nrt»4. H 1 6©T«©ttl 6 1 

tit-, -COS. BK»2 2tt««l'-^t?***«» 

t,rt>£. #- n 6«0^i/tu>-*i''' < --*&** {CJ: 

5. £fcte&aat£2©&a©iSH$£fi-trS;fc#K 
«K- h l 6*lsliE-rs/c*©0^L/^^|51islgSiig^iS: 
WT**. h 1 6««±II*"CjJ»bfctt*CttS / i' 

rt»*. ^fsK^- h i Qictm$t\tcmommm 

Tws©awcwift3fts. Kittf*ltt/**A*1 7 

[0 00 3]*KttffitlSWT*. HwKtOxU" 4 - 
h 1 6*Tlffctt»"Ca»©*^ ES ® 2 
*sK-H BJcttBUcSL h 1 6£±#£tfT£ 

(H, ) fciiAUSfcWlfiSfl©^^©*'***^ 
E&-T-5. -5-©ft. fc-2 1 OtcSffiii&AU 5tc-S 

i *5£v'm<»*- n 6 . a»a»*2 «: ^700 
TKwr 5. eb« 1 w wroftSP©*** 1 7 0 0 ' ctc 



#§3 2002-324760 
2 

5 0 0"C*-c»aLKl£* 1 rt»©fia#£Sl>fcfc* 
yy^-7> (G e H« ) t*Sf*> <S i H« ) 

e) isMM"*. BMlrtaW>BE*B»*«l 8©T 

[ooo4]c <ofie*©j«««ai'c«. 0 6 ©j*iR~>- 

l*ttit*C|l«M«tt7i"**"C2 3 0»*:*r*. c© 

ti»a©B#iai**ftt»fc«>. Bat u-c©it«a»*©« 
a*e- k io *»fiTbri/*^. c©/c 

abSl» l ©JW8I"$H*B*i t/TMS* f - K <** 

[0 00 5] 
[0006] 

caw*jB9i-rs/c«>©#a] *I6W©» 1 ©ttWc* 

fttf. «BE«B©SJ»K*»<'^ y *- h 

iSL/c**©stta*«ffl Lr*»WHR*ii**«ia 

[0 00 7] C©«fc^C. ««UlKfflt»**«*y*- 

tfiia-cojfiiiT-j.. c*iKj:»>ir*a©««ta*cB 
-©gEi&asrt-cif 5 #*s a B B )SS©ias t *p-«:r s c 

j: o j[i»flfiE'^o»ja©«iai*tefiisfi«aE^©»ia 
©B$r B u ; &«BS-r-2>ct*5r#s<t^«:^ , 3 > -e©»> 

[0008]ifc. *»MO*2©SS«JC«fctltf. «E 

©r§tta?:f'jfflo-cs«^7 o o •mT<Du.mcimb 

[000 9] c©<fc5tc mrMSK:fflt^7)<^?r , ;- : e- 
?:(5?S-C31jr6ir2.. cnicJ:»)ttlWl©«KiaKB 

so -©sissrt r 700 -cttT© saiertf v-"ja > 



3 

•7=. o /,®<DBf®&Bc t zm-ictz C £#?* S© 

h) £[6]±3 if -5. ^*5. 'Jt-I-^X 

vr^uc*£©r£t4ii£*'JE l,t?t5 JMUi««* 

[ 0 0 10 ] fti b < 5*. 5J£^©l££S5?fr£'©sfS 
{*r^fiXb. ^©?H!WKffi§Ucfc~£K<fc-3T£j£>S 

[001 1 ] iia^H^cD^li^Sti. Sffi* 1 ft^W 
[00 1 2] H£L<lt. StSA^ i ;=3>'t7i-^r. 

m£&£if*¥«&A^';=>> (si) s/cti->>;3> 

>r k-7 l± (S i Ge) T**. 
[0 0 13] •>U3>y^-7-'5 A (S i Ge) M£)fJ 

$fSt<«. *V^';Uv> (GeH, ) £*^7> 
(S i H« ) 
[0 0 l 4] 

[ mmMMM ] 0 l . 0 2 . S3. 0 4 £#M 0 
[ 0 0 l 5 ) (mi ommtOBB) 01(A) tt^Jfc 

<Dm3.<Dm&m<o±A"h&cmw&-ch*) . 0 i 

(B) «. 01 (A) ©AA*IfiJKEI2£^fc6<7>-C 
£>£„ 02«0 KDP.KSC^OP^^x/cfeOr. 0 
2 (A) (J*^JScDfJ^©J5^Sl5^©±*^B/ctS»} 
ffi0T-*9. 02 (B) 02 (A) ©BB*Witl5 
0£^l,/<:fc©-C*S. fcte. t-* 1 0££b§l,t^ 

(0016) StSt 1 rtSll£tt«&tt©«i4JIS&2 £ 
£. Bto*- h 1 6ti0^L^^iU^-^^t8^J;i9S 
T8|5©fl& 1 6 I «, yf;*-23 %W$ttffl)^%& 

#? L fc^fli yt7$-23IJ7.7>^3i SvSK: « 

(0017) SCcff 1 l*Jgtf©!!ffiifi< KW7^X-7|fei 



3) ^532 00 2-3 24 76 0 

4 

KKi-arsice i rt8M>«W5««aaa»fi2ifift 

1 T»KaUBKi*B S n/c£JIS4©7 5 > ^ 3 1/ 
r £lt« 1<DW« I *W3*VC «H*6©tf"tt 

(oSlrtSPiau^/£:Sra«:^-»"CfcD. £K*£vE£ 
[00 18) S/c. 02k:^-f<£Mt. «ffi5CC#$ft 

fcjgit.^ i rt©2ratc. tizyu&LmoA^-i 4 sr^a 

U fctfflSL »SS 5 P^ci^iS^ fcEDJJI] b~CV'v X7 1 
58£3ifS<fc, 77X7 1 5"C£ji)cSttS*£©?S14 

20 ©?K#ffli/£W!W-f jsst«ff7©i*i££>K>u 

4 ©At 3. {4g&£'£&II©l3lftKcfc-3-C*j§<t 
*H»flW&STtt'J>ft 1 4©{4g ; Sr?^®S«2 
p f g©4Wfc.2>=fc'5Cci,Ti>£. cftccfcOtf-.h l 6 
KDSWHI 2 fc J^«c*JR©rSttS#ft*& ^ tx 

X7£fi5c2P.3£PS;rrSt£-e. 77X7 15^6®H 
«4-f©lltlSt* WIT S C £ ^ f t . 5^SS« 2 ^© 

(0019) ^{Cttff*KMr*. 
30 [ 0 0 2 0 ) 0^L^£^iL''<-^^"C ; i < '- H 1 6£ 

;J<-h 1 6?:J:^$#rjgfc: , glrtg|5tC#AL.> Sl£^ 

[002 1 ) t-* 1 OtcHiS^tSAL/. JSit.fflfc.fc 
0'F«ggi5©^- H 8 . ?MS»1S 2 5 0 0 'CiCttl 
JftT -5. Klcff 1 gP©SSP©SS* s 5 0 0 'Ctc U o /c 
P>^- h 1 BZWfrZ&Kifib. ^38^2©^®^ 

jii^br a/c«>©**^*tt*S7 tcaiATS. sis 

40 WlrtSPCEE^^E^L/tttJE^SStS^-CiSSiO. 

•frsi 3?:^L/rss«si54«:tt^-rs. cn«:«fco-c 

^S'g7rtS|3«:7'-7Xv 1 5#&£l/jgALfc7k£#r§ 
tt{bS^. J&aiff 7 CC^S^fc/J^ 1 4 *>6@IeI/-C 

^K^klRtt £'©WB5»£tcr£tt<b$ txte**cc «fc -9 r 

[0022) SftiSMfcHtt f©W»©»**9E7 
tfzmX'S 1 7*»6*>'*'^> (GeH, ) £* 
50 ^->5> (S i ) **A0E*«r«B0<t*«6^y 



(4) 

5 

3>y;l/7^A (SiGe) %5 0 0'C-Cfmt2>. 
Kfcff 1 rt8P©EE*«Sf»« 1 8 ©TaWKKWfcHm 

[002 3 ] H40DfiEfii->-'>->^^^<fc'5K : . 'SJC 

t mb. Bijsaiici-as^^Magi ii) c 5 o o -c 

ttZ>CtKXO> t^tim (KS#JS) T230#* 
RU-a>fcSBlBSnnH:'. l 5 5#«l$i;*tt£. 

[0 02 4 ] ( JH 2 ©506©P» ) 0 3 »**«©» 2 
©JliS©^« ! &^tia"C. k-*tt*BbTiSLT* 10 
4. S3 (A) fctf**©»a©SE3»»«>±*»6S 
fclKa@r*9. 03 (B) S3 (A)©CCH! 
gJtKH0£?nb;fc<>©"C&S. 

[0 02 5 ] J5EC« i rtau«:Bti«tt©t«aa*«2 * 

^S«:|B|-|HWCttB"C*S>K- I" 1 8#RW6ftT*5 
0. SfcftitBB 1 4lnl®t , 4>£. 
[0 02 6]77>y3 K»fStt#**AS 1 9 tm» 
r*0. 'J*- h77X7ai'j h 2 4T^fiS;Snfc7K 
*©igtta*t§14«WA* 1 9 *>6Sl6« 1 rt*tcttfc 

©7'7X7iSi OTB I C P (Inductively Coupled PI 

7x?i^ » h 2 4 ottsnotmacsE. s 

[0 02 7] fc(C»ft«IMIW*.. 
[0 0 2 8 ] B^l/ftlr^^-***^ - h 1 6;& 
Ttf -ClfiMJI»«2 t#-H6 KIWLfctft. tf- > 
1 6 4±»3tt-CSl£t 1 rtWKJf AU Si&f 1 rtSR 

irtsw>ajR?f©//^«:** , rattra. **©s&aw 30 

[0 0.2 9] t-f 1 OCCBSItefiAU SlSt 1 fccfc 

cw©#- no, mmm 2 * 4** 5 0 0 -c(c»n 

[0 030] mSS 1 rtSP©SSP©SK* s 5 0 0 "CKft 

■csasio. ff£©ficctt-3/c6 i/*- v ^? 

H2 4 ^SbfFS i±K «J ^fc— ^7X71-5 f-2 4f£ 

fcUc*%m<mzTm®mhm 1 9 (c«t ^tsie* 

lF*i§RKi»AU Eft*©*- h 1 6«:*Sa$tl/c«*!l 40 

[0 03 1 ] *©a©JdMttl!»ifi©afffi<fcl5l*-C*4. 
[ 0 0 3 2 ] ±K» 1 fe J: Old 2 ©£ft©JBSr 

[0 033] ititf S iGe4>Si OtiMZ'ii 

5ff©»&agaaiffi©w#ft©a££ft*<fc9Ttfs 



2002-324760 

6 

gir©«uaas«©«^t©fis £iawaa* J i3i-«c a 

hCtfrh. Sft«W©^S©B#Pi* ! SBS-C # 4 fc©g 
[0034] 

S£lffiriS#tt©afi£TtfSC4*sr-#. *©IS*. n 
jiBi©/c«{)©*iBa©^na r * * /c©«a©x * 

[HB©fl¥tcK9!] 

[Hi] *Bm<om i <w«fc©»»!)aawsa*i*w*" 
s/c©©sr*o. 01 (a) aWKaB-c*o. Hi 

(B)B. 01 (A) ©AA*§U$#jffi0f*-2>. 

[02 ] *»w©» i ©n*s©jf5fls©)jR)i^a4iftMT 

Sfc©©B-C*»). 02 (A) B*i»rffi0T?*O. 02 

(B) B. 02 (A) ©BB^KB0 - C$)-?). 

[ 0 3 ] **9J©S 2 ©flteOJ&fflkDfiSHiaKStWT 
Sfc*©H-C*0. 03 (A) «8BKEHt?*9. 03 

(B) B. 03 (A) OCC8»I@-C*5. 

[ B 4 ] *»B 1 -©H*S©»««: few ^ * * B# 
H*ttWJ"Sia-C*5. 

[05] S6*©fiSII«B«:»W-ri^ft©H-C*0. 0 

5 (A) BtttJBfffiBT-ifcO. 05 (B) B. 05 (A) 

©AAStfHKIIiaT?**. 
[06] ft*©7"aHrXB$H£t# a J?-2>0"C£-2>. 

mom®] 



1 • 


-SUBS 


2 • 




3 • 




4 • 


-mmm 


5 ■ 




6 • 




7 • 


••»«« . 


8 • 




9 • 


•is—)l> K 


1 0- 


••b-2 


1 2- 




1 3- 




1 4- 




1 5- 


•77X7 


1 6- 




1 7- 


••;tf;*zgAS 


1 8- 




1 9- 


••ffitt«i»Aff 


2 1- 


••^^*AS 


2 2- 


••IhIIeSP 


23- 




24- 


h 77X77.- ^ h 



(5) 



^2 0 0 2-3 24 7 6 0 




(6) 



4$KJ2 0 0 2-3 24 76 0 



[03] [05} 




7 D> 



F 4K030 MO 5 M06 BA09 BA48 BB02 

CA04 CA12 DA06 FA03 3A10 
5F045 M06 AB01 AB02 AC01 AD09 
AF03 BB09 DP19 DP28 DQ05 
EB13 EE13 EF03 EH04 EH05 
EH18 EK06 H*01 



